Summary: Repair-FunMap is a functional database of the DNA repair systems. This database contains not only the proteins directly involved in DNA repair, but also the proteins that interact with the DNA repair proteins. A protein interaction network associated with the human DNA repair processes was established according to the functional relationship between proteins in the database. This network represents the current knowledge on the intrinsic signaling pathways related to DNA repair. The Repair-FunMap could become an essential resource center for cancer research, providing clues to understanding the inter-relationship between proteins in the network, and to building scientific models of the DNA repair processes. DNA repair is one of the basic biological processes in the cell. Its main functional activity is to maintain genetic stability, thus preserving genetic information for expression within the cell and transferring the genetic material between generations with minimal alteration (Wood and Lindahl, 1999) . Aberrations in the DNA repair system could cause cancer. Intensive studies over the years have generated a wealth of information on the DNA repair systems of the cell (Friedberg et al., 1995) . One of the emerging themes of recent studies is that DNA repair processes require the involvement of multiple proteins. Many proteins, although not considered part of the DNA repair process in their initial discoveries, have now been shown to play significant roles in the control and regulation of DNA repair. One example is the realization of the relationship between DNA repair systems of the cell and cell-cycle regulation (Zhou and Elledge, 2000). Cells defective in cell-cycle checkpoints often fail to induce cell-cycle arrest when exposed to DNA-damaging agents (Wood et al, 2001) . Consequently, proteins involved in cell-cycle regulation are now considered to be part of the mechanism that controls the cell's 3 response to DNA damages.
The success of the genomic projects have generated a vast amount of sequence data, and accelerated the pace of functional analysis of these genes. This growth of knowledge on cellular processes demands more comprehensive databases that contain not only the proteins of interest, but also functional relationship between proteins in the database. In this report, we present Repair-FunMap. It is a database that contains functional relationship of proteins associated with the DNA repair processes. Repair-FunMap could serve as an information resource center for multi-disciplinary research involving both biomedical researchers and clinicians around the world.
DNA repair is one of the basic biological processes in the cell. Its main functional activity is to maintain genetic stability, thus preserving genetic information for expression within the cell and transferring the genetic material between generations with minimal alteration (Wood and Lindahl, 1999) . Aberrations in the DNA repair system could cause cancer. Intensive studies over the years have generated a wealth of information on the DNA repair systems of the cell (Friedberg et al., 1995) . One of the emerging themes of recent studies is that DNA repair processes require the involvement of multiple proteins. Many proteins, although not considered part of the DNA repair process in their initial discoveries, have now been shown to play significant roles in the control and regulation of DNA repair. One example is the realization of the relationship between DNA repair systems of the cell and cell-cycle regulation (Zhou and Elledge, 2000) . Cells defective in cell-cycle checkpoints often fail to induce cell-cycle arrest when exposed to DNA-damaging agents (Wood et al, 2001 ). Consequently, proteins involved in cell-cycle regulation are now considered to be part of the mechanism that controls the cell's 3 response to DNA damages.
The realization that DNA damage triggers responses from a network of interacting pathways suggests that the mechanism of a specific DNA repair process could be better understood if it were considered as part of an overall cellular response. This network is Two scores, the and the , were calculated for every abstract in the MEDLINE. Abstracts with both scores above a pre-determined threshold were selected for ( S Repair) ) ( S Interaction manual curation. The manual curation step ensured every entry in the database was truly experimentally observed. The names of the proteins discussed in those abstracts were added to the initial human DNA repair database. The first iteration essentially generated the first layer of known proteins interacting with the human DNA repair proteins. Upon repeated iterations of the described protocol, an extended network associated with DNA repair was established. This protein interacting network generated in this study was much more extensive than those published interaction diagrams derived mainly from manual survey of the literature. The Repair- To explore the functional network around a specified protein, user may click the Draw Interaction Map button on a page that was generated after selecting the protein of interest from the search-generated table. A protein interaction network around the specified protein is generated ( figure 1 include DNA repair systems of other species. In essence, the Repair-FunMap will be organized to contain a number of species-specific functional databases associated with DNA repair. These species-specific databases will be integrated so that the functional protein networks of different species can be easily compared. 
